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© Remotely sensed personal stylus. 

© A data processing system is disclosed which is 
equipped with a secure user friendly input system. 
The input system comprises an array of horizontal 
and vertical conductor supported on a flexible, trans- 
parent overlay membrane secured to the viewing 
surface of the display of an individual workstation 
and a remotely sensed personal stylus. The stylus is 
equipped to receive electromagnetic signals from 
the array and transmit signals containing information 
concerning the stylus position on the overlay and 

^stylus ID to a receiver at the workstation. The input 

^system also includes a control processor operating 
in stored program instructions which control the de- 

JStection and log-on procedures for the remotely 

<J> sensed personal stylus. 
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REMOTELY SENSED PERSONAL STYLUS 



This invention relates to improvements in the 
security of input data to digital computers. More 
particularly, it relates to a personal data entry sty- 
lus which simultaneously enters data into a com- 
puter system and transmits a security code which 
identifies the user and may optionally log the user 
on to the computer system. 

In data processing systems, a central proces- 
sor executes a sequence of program instructions in 
response to data supplied by an input device and 
displays the results of those program instructions 
to an output display device. A visual display device 
such as a scanned cathode ray tube display, a gas 
panel display, an array of light emitting diodes, a 
liquid crystal display panel, or other types of visual 
devices may be used to display the output from 
the computer system. While an alphanumeric text 
is frequently utilized as an output, a graphical re- 
presentation of the data has been recognized as a 
powerful means for characterizing data. Frequently, 
the results displayed on the visual display device 
by the computer system will require the user to 
input additional data to the computer system. Hu- 
man factor studies have shown that where the user 
can input data directly on the visual display screen 
itself, the greatest immediacy and accuracy be- 
tween man and machine is achieved. 

Various types of interactive input devices for 
use at the display surface have been provided in 
the prior art. One of the first devices was the light 
pen, which is an optical detector in a hand held 
stylus, which is placed against the face of a cath- 
ode ray tube. The location of the light pen is 
determined by detecting the coordinates of the dot 
of light which is the scanning raster of the display. 
A second interactive input device is a opaque 
graphic tablet, upon which a sheet of drawing pa- 
per might be placed for tracing with a stylus or 
other instrument A horizontal wire grid and a verti- 
cal wire grid are embedded in the surface of the 
tablet which are driven with an electromagnetic 
signal. The computer system establishes the stylus 
position by receiving the grid signal through the 
stylus by way of a signal detector. 

Yet another type of input device in the prior art 
is a mechanical deformation membrane which is 
placed over the display screen. The membrane is a 
transparent overlay which consists of two transpar- 
ent conductor planes disposed on a flexible surface 
so that when the user mechanically displaces one 
of the conductor planes to touch the other by a 
finger or stylus touch, the conductors are brought 
into electrical contact with each other. Appropriate 
electronics and software are provided to translate 
the electrical signals generated by the finger or 



stylus touch to the position on the visual display. 

However, the ease with which a user can input 
data into a computer system with these interactive 
input devices, also creates concerns about terminal 

5 and computer system security. One prior art secu- 
rity method describes a personal identification card 
which has an encoded combination of punched 
holes in it. The user places the card over a des- 
ignated area on the CRT display screen and then 

w places a light pen over the holes in the card white 
it is pressed against the the face of the display. 
The information registered by the light pen through 
the holes in the card will provide a security pass- 
word to the computer system, thereby validating 

T5 the user of the card as a legitimate user of the 
terminal. While this method addresses security at 
log-on, it does not provide security where a system 
is continuously in use by multiple users and no 
log-on and log-off procedures are followed. In addi- 

20 tion, it is somewhat cumbersome to use both a 
card and light pen in conjunction with the display to 
provide the security password. 

Other methods for providing security of a com- 
puter terminal such as standard identification num- 

25 bers and passwords, as well as the use of a credit 
card device and reader have been used in the prior 
art. All of these methods and systems address the 
security of a system at log-on. In some situations, 
for example, at a hospital nurses station, it may be 

30 desirable to leave a system continuously running 
without the need for log-on/log-off procedures, yet 
maintain security so that only legitimate users may 
access the terminal. It would also' be desirable to 
automatically identify the user of the terminal so 

35 that the data entered at the terminal may be asso- 
ciated with a particular user. 

US Patent 4,686,332 discloses a combined 
finger-touch and stylus detection system which was 
incorporated in reference in the subject patent ap- 

40 plication. This reference discloses an array of hori- 
zontal and vertical transparent conductors arranged 
on a display surface which can detect either a 
finger touch or a stylus which is connected to the 
detection system by means of a wire. This refer- 

45 ence does not teach a remotely sensed personal 
stylus, which transmits a security code to gain 
access to the computer system. 

US Patent 4,754,268 discloses a wireless 
mouse apparatus which transmits radio signals to a 

so processing means associated with a computer to 
indicate mouse movement. The reference does not 
disclose a means for the wireless mouse apparatus 
to receive signals from the computer, nor does it 
disclose the use of a security code to gain access 
to the computer system. 
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US Patent 4,628,541 discloses a battery-power- 
ed keyboard entry device, including an infrared 
transmitter which couples the device to a micro- 
computer, which includes an infrared receiver. This 
reference does not disclose a receiving means for 
the keyboard, nor does it disclose the keyboard 
having a means to transmit a security code to gain 
access to the microcomputer. 

US Patent 4,578,671 discloses a low-battery 
voltage indicator for the use with remote control 
keyboards such as TV channel selectors with in- 
frared transmitters. The reference does not dis- 
close a means for the remote control keyboard to 
receive signals nor does it disclose a means to 
transmit a special security code to gain access to a 
computer system. 

US Patent 4,649,373 discloses a self-contained 
battery powered keyboard entry device which in- 
cludes an infrared transmitter. The microprocessor 
has a low power standby mode when no signals 
are being transmitted. The reference does not dis- 
close any means for receiving information from the 
computer, nor does it disclose a code-generating 
means for generating a security code, which pro- 
vides access to the computer. 

US Patent 4,295,039 discloses a charge card- 
like device, wherein a unique user-entered key is 
handled in a highly secure manner. The holder of 
the card places the card in a data-receiving recep- 
tacle and enters a security code via a keyboard. 
The entry of the security code is not automatic, as 
in the subject invention, nor does the card provide 
any means for data entry with said computer. 

US Patent 4,761,637 discloses an infrared 
touch input device, comprising a four-sided frame 
having infrared emitters along the top and one side 
of the frame with infrared detectors along the sides 
opposite the emitters. A stylus can be used to 
interrupt the infrared beams, to indicate touch input 
data selected by the operator. 

Summary of the Invention 

It is therefore an object of this invention to 
utilize a personal interactive stylus as an input 
device in conjunction with a computer display sur- 
face. 

It is another object of the invention to provide a 
user friendly input system which controls access to 
a host processing system by means at an inter- 
active stylus which transmits a security code to the 
terminal connected to the host system while si- 
multaneously inputting information into the lohst 
system. 

It is yet another object of the invention to 
associate the information inputted at a computer 
terminal with the owner of the persona! interactive 



stylus which was used. 

It is still another object of the invention to 
initiate a log-on to the system when the user brings 
the stylus near a computer terminal without the 
5 need for log-on/log-off procedures. 

It is still yet another object of the invention to 
provide a remotely sensed interactive stylus which 
offers the user freedom of motion. 

These and other objects will become clear 
10 from the following description. 

The data processing system of this invention 
utilizes an input system which includes a remotely 
sensed interactive stylus. Unlike prior art systems, 
the stylus is not connected to the workstation ter- 
75 minal with a transmitting wire, but is a completely 
remote unit. The remotely sensed stylus includes 
an antenna for receiving electromagnetic signals 
radiated by an array of conductors, a code gener- 
ator or other means for generating a unique secu- 
20 rity code which identifies the stylus and its user, a 
transmitter for transmitting both the security code 
to identify the stylus and the electromagnetic sig- 
nals from the overlay array to identify the stylus 
location to the workstation, and a battery power 
25 source. The stylus may further include an amplifier 
which increases the amplitude of the overlay array 
signal and a switch responsive to the strength or 
the received overlay signal which activates the 
other components of the stylus. The interactive 
30 stylus is preferably equipped with either an infrared 
or a microwave radio frequency transmitter. 

The remainder of the input system is phys- 
ically connected to the individual workstation. The 
input system includes an input apparatus having an 
35 array of horizontal and vertical conductors capable 
of radiating electromagnetic signals such as a me- 
chanical deformation membrane overlay. If a micro- 
wave or radio frequency transmitter is used in the 
stylus, the transparent conductor array in the over- 
40 lay is preferably used as an antenna to receive the 
security code from the stylus. Alternatively, a sepa- 
rate microwave receiver can be used in the input 
system. If the infrared transmitter is used, a sepa- 
rate infrared receiver is included in the input sys- 
45 tern. The input system further includes a signal 
decoder to translate the signals from the stylus to 
the workstation, a microprocessor to control the 
signals radiated by the control overlay array. 

50 

Brief Description of the Drawings 

Fig. 1 is a side view of the transparent 
overlay in association with the cathode ray tube of 
55 an individual workstation; 

Fig. 2 is a side view of the overlay and the 
stylus illustrating the locate threshold distance; 

Fig. 3 is an architectural diagram of the 
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functional elements of the input system provided 
with a personalized stylus using the infrared trans- 
mitter; 

Fig. 4 is an architectural diagram of the 
functional elements of the personal stylus in the 
infrared embodiment; 

Fig. 5 is a flow chart of the operation of the 
invention when using the transparent overlay in 
conjunction with an infrared transmitter; 

Rg. 6 is an architectural diagram of the 
functional elements of the input system using a 
transparent overlay as an antenna to receive sig- 
nals from a microwave or RF transmitter on the 
personal stylus; 

Rg. 7 is an architectural diagram of the 
functional elements of the personalized stylus in 
the RF embodiment; and 

Rg. 8 is a diagram of data processing sys- 
tem having multiple workstations connected to a 
host computer system to which access is con- 
trolled according to the present invention. 

Detailed Description of the Drawings 

The invention can be utilized with the stylus 
detection system described in U. S. Patent 
4,686,332, which is incorporated herein by refer- 
ence. The invention disclosed herein can be imple- 
mented on a stand-alone processor, such as a 
personal computer, or can be used with a host 
system with a variety of workstation terminals, such 
as might be found in a hospital data processing 
system. 

The overlay is shown in Rg. 1, in association 
with the cathode ray tube display of an individual 
workstation terminal. The overlay consists of two 
sheets of durable transparent plastic with an array 
of horizontal transparent conductors imbedded in 
the first sheet, and an array of vertical transparent 
conductors imbedded in the second sheet. The 
overlay 20 can be mounted by means of a frame 
22 onto the display surface 32 of the cathode ray 
tube 24. The mounting frame 22 consists of a base 
portion 28 which attaches to the side wall 26 of the 
cathode ray tube (CRT) 24. The overlay 20 is 
mechanically flexible and can be laid directly upon 
the surface 32 of the CRT 24, so that its edges 
overlap the surface 30 of the base portion 28 for 
the mounting frame 22. Mounting bolts 36 secure 
the clamping member 34 to the base portion 28. 
The overlay consists of an inner substrate 50 which 
is a sheet of polyethylene terephthalate, which is 
transparent, electrically insulative, and has a thick- 
ness of approximately 0.002 inches. An array of 
horizontal transparent conductors is deposited on 
the surface of the inner substrate 50, and are 
designated as Y1, Y2 t Y3. etc. The transparent 
conductors can be composed of indium tin oxide, 



which is a well-known transparent conductor ma- 
terial. Deposited on the surface of the outer sub- 
strate 54 is a vertical array of transparent conduc- 
tors designated X1. X2. X3, etc. These conductors 
5 are also composed of indium tin oxide. Both sets of 
conductors have a thickness of approximately 1000 
angstroms, a width of approximately 0.025 inches, 
and a spacing of approximately 0.125 inches cen- 
ter to center. 

to Fig. 2 shows how the remotely sensed per- 
sonal stylus 60 is activated when it is closer than 
the locate threshold distance 62. The X and/or Y 
conductors are driven by a 40 Khz oscillator driver, 
so that the X and Y conductors act as a transmitter 

75 of electromagnetic radiation, and the stylus 60 acts 
as a transponder responsive to that radiation. To 
transmit a signal, the oscillator selectively drives 
either the X conductors or the Y conductors in the 
overlay 20. The stylus 60 detects the signal via an 

20 antenna in the stylus tip. When the signal received 
from the overlay 20 has reached the threshold 
signal amplitude corresponding to the locate 
threshold distance 62, stylus 20 is activated and 
begins to transmit signals back to the input system 

25 concerning its location and identity. The X and Y 
conductors are driven so that the stylus 60 can be 
located almost instantaneously. This is done pri- 
marily by first driving the X conductors, comparing 
the amplitude of the signal received by the stylus 

30 20 from each of the separate conductors X1, X2, 
X3, and then driving the Y conductors and compar- 
ing the signal strengths of Y1, Y2, Y3. A more 
complete explanation of the stylus detection meth- 
od is given in the above incorporated U. S. Patent 

35 No. 4,686,332. 

Rg. 3 shows an architectural diagram of the 
input system where the signals sent by the stylus 
60 to the workstation are sent via an infrared signal. 
The vertical conductors XI -Xn are connected 

40 through the X-bus 70 to the wire select multiplexer 
74 and the horizontal Y conductors Y1-Yn are con- 
nected through the Y-bus 72 to wire select mul- 
tiplexer 74. The wire select multiplexer 74 is con- 
nected to the 40 Khz oscillator driver 76 which is 

45 used to drive the X-bus 70 and Y-bus 72 to send 
signals through the overlay 20. Infrared signals 78 
sent by the stylus 60 are received at the work- 
station by the infrared receiver 80. The output of 
the infrared receiver 80 is connected to signal 

so decoder 82 to processor address/data bus 90. A 
control input 92 to the wire select multiplexer is 
connected to the bus 90. The processor 
address/data bus 90 interconnects the control pro- 
cessor 94 with the I/O controller 96, the read only 
55 memory 98 and the random access memory 100. 
The I/O controller 96 has an I/O bus 97 which 
connects the input system to the I/O bus of a host 
processing system or stand alone processor such 
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as the IBM Personal System/2. Program modules 
for log-on procedures 101, display control 102, and 
application software 103 are resident in RAM 100. 

When the stylus 60 receives signals generated 
by the overlay 20, which exceed a predetermined 
threshold level, it is activated and transmits an 
infrared signal 78 to the infrared receiver 80. The 
received signal is then sent to the signal decoder 
which decodes the signal and sends it to the pro- 
cessor address/data bus 90. The control processor 
94 utilizes modules of software 101, 102 and 103 in 
response to the decoded stylus signal to perform 
log-on, display control, and other application func- 
tions. The software may be resident at the input 
system RAM 100 or at the host processor system 
(not shown). If the proper coded signal is received 
by the input system from the stylus 60. log-on 
procedures are completed and the user has access 
to the host processor. 

Fig. 4 is a schematic diagram of the functional 
elements which must be provided within an infrared 
transmitting remote stylus 60. The stylus tip 120 
act as an antenna to pick up the electromagnetic 
signal generated by the overlay 20. The overlay 
signal is increased at the signal amplifier 122 and 
frequency modulated at the signal modulator 124. 
In the preferred, embodiment, the modulated signal 
frequency is proportional to the amplitude of the 
signal from the overlay 20; however, other ways of 
modulating the overlay signal are possible. The 
modulated signal is then sent via an infrared stylus 
signal 78 by the infrared transmitter 126 to the 
infrared receiver 80 at the input system. 

The electronic elements of the remotely 
sensed stylus 60 are powered by a miniature pow- 
er cell 128 similar to those used in digital watches. 
Alternatively, a rechargeable power cell may also 
be used to conserve power, only the signal am- 
plifier 122 is powered continuously. If the stylus 60 
will not be used for a long period time, a manual 
power switch (not shown) can be utilized to turn off 
power to all elements including the signal amplifier. 
Power is supplied to the other stylus components 
through a switch 129 which is turned on when the 
overlay signal received by the stylus tip 120 is 
greater than a threshold level to signify that the 
stylus 60 is within operating distance of the overlay 
20. A preferred method of activating the switch 130 
is the use of a threshold detector in the switch 129 
which is capable of sensing both frequency and 
amplitude of the detected overlay signal. When the 
switch 129 activates the code generator 127 sup- 
plies a unique coded signal to the modulator 124 
and infrared transmitter 126. The coded signal 
identifies the owner of the stylus 60 to the host 
processor. Once the coded signal is accepted by 
the host processor, the log-on procedure is com- 
pleted by the software 100. One the user is logged 



on to the system, the coded signal of the stylus 60 
can be used to identify the source of information 
used to alter system records or record new in- 
formation. 

5 Fig. 5 is a flow diagram of one embodiment of 

the interaction between the infrared stylus 60 and 
remainder of the input system which is coordinated 
by control processor 94. In Fig. 5, all steps taken 
by the stylus 60 are denoted by odd numerals, 

70 those taken by the control processor are denoted 
by even numerals. 

Initially, the control processor is in a proximity 
scan mode where only the X conductors in the 
overlay are driven in 40 Khz signal bursts, as 

75 shown by step 130. Meanwhile, in step 131, the 
stylus 60 is in a quiescent mode where most 
components are deactivated. However, where a 
signal of sufficient strength has been reached in 
step 133, the stylus 60 activates and an infrared 

20 signal is sent to the infrared receiver 80 in the input 
system, step 137. The signal sent in step 137 
mimics the electromagnetic signal sent by the 
overlay 20, which in the case of the proximity scan 
mode of step 130 would contain no information 

25 about the position of the stylus 60 in the X-Y plane 
defined by the overlay 20. 

The control processor is continuously sampling 
the output of the infrared receiver 80 in steps 138 
and 140. If no signal is received from the stylus 60, 

30 it continues in proximity scan mode in step 130. If 
a stylus signal is received, an identification inter- 
rogation signal is sent in step 142 via the overlay 
conductors. 

Once the identification interrogation signal is 
35 received by the stylus 60, the code generator 127 
sends a unique ID code which identifies the stylus 
60 and its user in step 145. Once the ID code is 
received by the infrared receiver 80, the control 
processor 94 evaluates the stylus ID. If it is an 
40 authorized ID code, stylus position sensing mode, 
locate stylus and track stylus, is initiated in step 
152. 

Both the stylus 60 and control processor 94 
monitor for the presence of signal from the other. If 

45 the signal received from the overlay 20 by the 
stylus does not exceed the start threshold level 
steps 151 and 153, the stylus is inactivated and 
returned to its quiescent state represented by step 
131. If no stylus signal 78 is received, the control 

so processor 94 returns the input system to the prox- 
imity scan mode of step 130. If the stylus signal 78 
is returned the input system remains in position 
sensing mode, unless a periodic ID interrogation 
signal, step 154, is called for by the programming 

55 of the control processor 94. Periodic polling of the 
remote stylus 60 adds to the overall security of the 
data processing system. 

One advantage of the infrared embodiment of 
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the invention described above is that few changes 
are required to the preexisting input system de- 
scribed in U. S. Patent No. 4,686,332 to accom- 
modate an infrared stylus. The only changes re- 
quired are infrared receiver 80 and signal decoder 
82. and relatively modest software changes 101. 
102 and 103. However, a distinct disadvantage is 
that an infrared transmission is fairly directional and 
the transmitting antenna on the stylus and the 
receiving antenna at the work station must be well 
aligned. The user's hand can easily obscure the 
infrared stylus signal causing difficulty in gaining 
access to and inputting data to the host processor. 

An alternative embodiment is shown in Fig. 6 
which is an architectural diagram of an input sys- 
tem in which conductors of the overlay 20 are used 
as an antenna to receive electromagnetic signals 
such as radio or microwave frequency waves from 
the stylus 130. The input system depicted in Fig. 6 
is quite similar to that depicted for the infrared 
embodiment in Fig. 3, with the addition of an 
overlay receiver 84 connected between the wire 
select multiplexer 74 and the processor 
address/data bus 90, and changes to the stylus 
160 to enable it to send signals in the electromag- 
netic spectrum. Minor changes in the log-on proce- 
dure 104 and display control 105 software are also 
necessary. The electromagnetic transmitting stylus 
160 receives the 40 Khz signals emitted from the 
overlay 20 for stylus location detection. The stylus 
160 will then transmit stylus identification and am- 
plitude information used to determine stylus loca- 
tion on a much higher frequency carrier, approxi- 
mately 100-300 Khz on a frequency shift keying 
signal, back to the overlay 20. The input system 
detects the high frequency carrier by an overlay 
receiver 84 connected to the overlay conductors 
via the wire select multiplexer 74. Separation of the 
signals from the overlay receiver 84 would be 
accomplished by standard frequency discrimination 
circuitry. 

Referring to Fig. 7, the electromagnetic remote 
stylus 160 is discussed in greater detail. The stylus 
160 functions very similarly to the infrared embodi- 
ment above; the electromagnetic remote stylus 160 
is also a transponder, remaining quiescent until it 
detects a proximity scan signal greater than a 
threshold level from the overlay 20. The successive 
40 Khz bursts in overlay signal are detected by the 
40 Khz antenna in the stylus tip 163 and sent to 
the amplifier/integrator/digitizer 165 which is the 
only stylus component which remains powered 
constantly. When the distance between the stylus 
160 and overlay 20 become small enough, the 
stylus 160 receives signal amplitudes greater than 
an enabling threshold and activates the inactive 
stylus components. The switch 167 is activated by 
a threshold detector once a predetermined en- 



abling signal amplitude is detected. 

When the stylus 160 is powered, successive in 
coming bursts of the the 40 Khz are integrated and 
digitized by the amplifier integrator digitizer 162. 
5 The digitized amplitude value of each burst is sent 
to the overlay receiver 84 by the modulated carrier 
signal (100-300 Khz) produced by the modulator 
166 and the frequency shift keying oscillator 168 
and sent by the 100-300 Khz antenna 170 during 
jo the interval following each 40 Khz burst. 

When the first stylus response, i.e., that follow- 
ing the 40 Khz burst that exceeded the enable 
threshold, is received by the overlay receiver 84, 
an ID interrogation signal is sent from the overlay 
75 20 to the stylus 160. When the interrogation signal 
is received by the stylus 160 it is recognized by 
the interrogation code analyzer and a unique 30 bit 
identification code permanently stored in the stylus 
ID code modulator 169 is transmitted to the overlay 
20 receiver 84 via the 100-300 Khz signal. The control 
processor 94 evaluates the stylus ID. If it is an 
allowed stylus code, the user is logged on to the 
system and information processing can begin. The 
control processor 94 can also be programmed to 
25 interrogate the stylus 41 periodically during a ses- 
sion to validate proper stylus operation as well as 
stylus identity. 

The digitized amplitude values that are sent to 
the overlay receiver 84 are equivalent to the values 
so produced by the analog converter of the input 
system of the above incorporated U.S. Patent 
4,686,332. Therefore, only minor changes are re- 
quired in the overlay programming for the deter- 
mination of stylus position. 
35 The frequency shift keying signal from the sty- 

lus 160 to overlay 20 has an effective bandwidth of 
80 Khz. The 30 bit identification code, plus header, 
requires approximately 720 microseconds to com- 
plete, or about 60 cycles of communication band- 
40 width. This is substantially less than the 9600 
microseconds required for the overlay 20 to com- 
plete one locate cycle for the location of the stylus 
160. Therefore, any delay in transition from proxim- 
ity to locate would not be noticeable to the user. 
45 After the stylus ID has been properly validated, 

the control processor 94 initiates position sensing. 
The overlay 20 transmits preset patterns of 40 Khz 
bursts, first for "locate" and then for "track", from 
the appropriate x and y conductor groupings. The 
50 transmission period for the digitized amplitude val- 
ues from the stylus 160 will be about 200 micro- 
seconds. The shortest period between successive 
40 Khz bursts is in "track" mode, 475 micro- 
seconds. Each burst takes 125 microseconds, leav- 
55 ing a 350 microsecond interval for transmission. 
These timings correspond to stylus location sam- 
pling of 285 points per second which greatly ex- 
ceeds the requirements for good reproduction of 
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normal handwriting. 

Fig. 8 depicts a data processing system 200 
such as might be found at a hospital or manufac- 
turing facility to which access is controlled accord- 
ing to the present invention. The host computing 
system 210, for example an IBM 3090. is con- 
nected to a plurality of individual workstation 215 
each of which are equipped with an input system 
having an overlay 220 capable of emitting elec- 
tromagnetic signals to a remotely sensed personal 
stylus (not shown). Each user can gain access to 
the host computer system by touching his personal 
stylus to the overlay 220 of any of the individual 
workstations 215. The data processing system in 
Fig. 8 further comprises a second large processor 
230 which coordinates the storage of information 
between the magnetic DASD controller 232 and its 
associated DASD 234 and the optical storage con- 
troller 240 and its associated optical library 242 
and back-up optical drive 244. 

Although the specific embodiments of the in- 
vention have been disclosed, it will be understood 
by those of skill in the art that the changes in form 
and detail may be made without departing from the 
spirit and scope of the invention. 



Claims 

1. A method of controlling access to a com- 
puter equipped with an input system which vali- 
dates a security code transmitted by a remotely 
sensed personal stylus, said input system having a 
radiating means for radiating electromagnetic sig- 
nals and receiving means for receiving transmis- 
sions from said remotely sensed stylus, comprising 
the steps of: 

activating said stylus within operating distance of 
said radiating means; 

transmitting a security code signal which identifies 
said stylus as an authorized user to said receiving 
means; 

validating said security code signal against au- 
thorized security codes; and, 
granting access to said computer if said security 
code signal is an authorized security code. 

2. The method of controlling access to a com- 
puter as recited in Claim 1, wherein said activating 
step is initiated in response to said stylus receiving 
an electromagnetic signal of a predetermined 
strength from said radiating means. 

3. The method of controlling access to a com- 
puter as recited in Claim 1 or 2, wherein said 
transmitting step is initiated in response to an iden- 
tification interrogation signal received by said sty- 
lus. 

4. The method of controlling access to a com- 
puter as recited in Claim 1,2 or 3, which further 



comprises the step of locating the position of said 
stylus if access to the computer has been granted. 

5. The method of controlling access to a com- 
puter as recited in Claim 1,2,3 or 4, which further 
5 comprises the steps of: 

inputting data to said computer corresponding to 
the position of said stylus; and 
associating said security code with the data input- 
ted. 

to 6. The method of controlling access to a com- 
puter as recited in Claim 3,4 or 5, which further 
comprises the step of periodically interrogating 
said stylus with an identification interrogation signal 
to obtain a retransmission of said security code. 

is 7. A data processing system having at least 
one workstation equipped with an input system 
which controls access to said data processing sys- 
tem by validating a security code transmitted by a 
remotely sensed personal stylus, especially adapt- 

20 ed to perform the method as claimed in anyone of 
the claims 1 • 6 comprising: 
said input system comprising: 
radiating means having a control input for radiating 
electromagnetic signals in an area proximate to 

25 said input system; a remotely sensed personal 
stylus located separate from, but proximate to said 
workstation, for receiving electromagnetic signals 
radiated from said radiating means and for trans- 
mitting response signals and a security code signal 

so in response thereto, said stylus including a receiv- 
ing antenna, a means for providing a security code 
signal and a transmitter, 

receiving means having an output for receiving 
transmissions from said remotely sensed personal 
35 stylus; 

a control processor coupled to said control input of 
said radiating means for executing a sequence of 
stored program instructions to output control sig- 
nals, said control processor coupled to said receiv- 
40 ing means for sampling said stylus transmissions 
to determine stylus location and to receive said 
security code signal; 

program instructions including a log-on module 
which validates said unique coded signal to allow 

45 access to said data processing system; 

a central processing unit having a data input coup- 
led to said receiving means which executes a se- 
quence of program instructions in response to data 
supplied by said stylus transmissions; and, 

so a workstation display device coupled to said central 
processing unit for displaying the results of said 
program instructions to the user. 

8. An input system for controlling access to a 
data processing system by validating an authorized 

55 security code transmitted by a remotely sensed 
personal stylus, especially adapted to perform the 
method as claimed in anyone of the claims 1-6, 
comprising: 
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radiating means having a control input for radiating 
electromagnetic signals in an area proximate to 
said input system; 

a remotely sensed personal stylus located separate 
from, but proximate to said workstation for receiv- 
ing electromagnetic signals radiated from said ra- 
diating means and for transmitting response signals 
and a coded security signal in response thereto, 
said stylus having a receiving antenna, a means for 
providing a security code signal and a transmitter; 
receiving means having an output for receiving 
transmissions from said remotely sensed personal 
stylus; and 

a control processor coupled to said control input of 
said radiating means for executing a sequence of 
stored program instructions to output control sig- 
nals and coupled to said receiving means for sam- 
pling said stylus transmissions to determine stylus 
location and to receive said coded security signal. 

9. A remotely sensed personal stylus for use 
with an input system having radiating means for 
radiating electromagnetic signals and receiving 
means for receiving transmissions from said re- 
motely sensed stylus, especially adapted to per- 
form the method as claimed in anyone of the 
claims 1-6, comprising: 

an antenna for receiving electromagnetic signals 

radiated from said radiating means; 

means for providing a security code signal; 

a transmitter for sending response signals to said 

input system in response thereto; 

whereby access to a data processing system is 

controlled by said input system by validating said 

security code. 

10. Data processing system, input system or 
stylus respectively as recited in Claim 7,8 or 9, 
wherein said radiating means comprises: 

an array of horizontal and vertical conductors for 
radiating electromagnetic signals; 
a radiative signal source coupled to said conduc- 
tors, for driving said horizontal and vertical conduc- 
tors; and, 

a selection means coupled to said conductors and 
said source and having a control input, for connect- 
ing selected patterns of said horizontal and vertical 
conductors to said radiative signal source. 

11. The system or stylus as recited in Claim 
7,8,9 or 10, where said input system further com- 
prises a signal decoding means coupled to said 
receiver output for decoding said stylus transmis- 
sions, said signal decoding means output coupled 
to said control processor. 

12. The system or stylus as recited in anyone 
of claims 7-11, wherein said transmitter of said 
remotely sensed personal stylus is an infrared 
transmitter, and said receiving means is an infrared 
receiver. 

13. The system or stylus as recited in anyone 



of claims 7-12, wherein said transmitter of said 
remotely sensed personal stylus is a radio fre- 
quency or a microwave transmitter, and said re- 
ceiving means includes said array of horizontal and 
5 vertical conductors. 

14. The system or stylus as recited in anyone 
of claims* 7 - 13, wherein said security code signal 
is a unique code which identifies the user of the 
stylus or is associated with data entered into said 

io data processing system by the user of the stylus. 

15. The system or stylus as recited in anyone 
of claims 7-14, wherein said array of horizontal 
and vertical conductors is arranged on the viewing 
surface of said workstation display device. 

75 16. The data processing system as recited in 

claim 7 or claims 10-15 respectively, which fur- 
ther comprises: 

a plurality of workstations connected to said central 
processing unit each equipped with an input sys- 
20 tern which controls access to said data processing 
system; 

magnetic storage devices to provide permanent 
storage for program instructions executable by said 
central processing unit; and, 
25 a storage processor to coordinate the storage of 
information in said magnetic storage devices. 

17. The data processing system as recited in 
claim 16 which further comprises optical storage 
devices to provide permanent storage for said data 

30 processing system, wherein said storage processor 
coordinates the storage of information in said op- 
tical devices. 

18. The data processing system as recited in 
Claim 7, 16 or 17, wherein said log-on module is 

35 resident at said input system. 

19. The input system as recited in claim 8 or 
10-15 respectively, which further comprises pro- 
gram instructions including a log-on module which 
validates said unique coded signal to allow access 

40 to said data processing system. 

20. The remotely sensed personal stylus as 
recited in Claim 9 or claims 10-15 respectively, 
which further comprises a signal amplifier for in- 
creasing the signal strength of electromagnetic sig- 

45 nals received from said radiating means. 

21. The remotely sensed personal stylus as 
recited in Claim 9 or 20, which further comprises a 
signal modulator for modulating electromagnetic 
signals received from said radiating means. 

50 22. The remotely sensed personal stylus as 
recited in Claim 9, 20 or 21, which further com- 
prises a battery power source and a switch which 
activates selected components when said electro- 
magnetic signals received by said antenna are 

55 greater than a threshold level indicating that said 
stylus is within operating distance of said input 
system. 
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